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COMMUNICATION II
The Rate of Litter Production in Mangrove Forest at Siar Beach,
Lundu, Sarawak
ABSTRAK
Penyelidilwn kadar pengeluamn sesarnpah hutan bakau telah dilakukan di Pantai Siar, Lundu, Samwak.
Hutan ini mempunyai sembilan spesies pohon; spesies pohon yang dominan ialah Rhizophom mucronata,
sementam R, ajJiculata sebagai spesies kodorninan. Kadar pengeluamn sesarnpah ialah 5.72 t/ha/tahun,
dan dmijumlah ini 4.49 t/ha/tahun (78.5%) adalah serasah daun. Comk kadarpengeluamn sesarnpah
dan serasah daun berubah antam satu bulan dengan lainnya. Pengeluamn sesampah antam bulan AP1il
hingga .fun dan Disernber hingga Februari lebih banyak berbanding dengan bulan-bulan lain.
ABSTRACT
A study of litter production was conducted at Siar Beach, mangrove forest, near Lundu, Samwak. There are
nine sppcies oj trees in this jorest oj which Rhizophom mUCTonata is the dominant and R. apiculata is the
co-dominant species. The mte oj litter production was 5.72 t/ha/year, and oj this 4.49 t/ha/year (78.5 %)
was leaf litter. The production oj litterJluctuates being higher during April to June and December to February
compared to other months.
INTRODUCTION
Mangrove trees serve many functions. The
ecological functions of mangrove as a land
builder and coastline stabilizer have been
described by McNae (1974) and de la Cruz
(1979). Heald and Odum (1970) described
mangrove as a spawning and nursery area for
fishes and prawn. These functions, are closely
related to the primary productivity of the
mangrove. Several authors have conducted
studies on the relationship of primary produc-
tivity of mangroves and its ecological and eco-
nomic functions (e.g. Golley et al. 1962; Heald
and Odum 1970; Odum 1971). They found
that most of the organic debris that enriched
the estuary were derived from adjacent mang-
rove forest. Thus, litter production plays an im-
portant role in maintaining the fertility of the
mangrove ecosystem and supply of food mate-
rial to the faunal life (SIivastava 1980). How-
ever, the rate of litter production varies from
place to place, and between species dominating
the site (Mathias 1974). Such differences can
be seen from the work of Heald (1971) in
Florida, Christensen (1978) in Thailand and
Gong et al. (1984) in Matang mangrove forest,
West Malaysia.
The production of litter of the mangrove
forest at Siar Beach, near Lundu was studied in
order to understand more about the producti-
vity of mangrove ecosystems in Sarawak.
Study Area
The study area is located at Siar River Estuary,
between latitudes 109° 52' E to 109° 53' E and
longitudes 1° 44' to 1° 45' N (Wolfenden and
Haile 1963). The estuary is about 12 km N - E
of Lundu (Fig. 1). The river is about 2 m wide
at low tide and 4 m wide at high tide.
The area is dominated by Rhizophom
rnucronata and R. apiculata is co-dominant
(Saberi 1984). The other species that can be
found in the area are Bruguiera gyrnnorrhiza, B.
paroiflom, B. cylindrica, Avicennia alba, Lurnnitzem
sp., Nypa jruticans, Oncosperma sp. and a fern
Acrosticum sp.
The soils of the area derived from biotite
adamellite rocks. The climate is reasonably wet,
highest precipitation occurring in January, and
lowest in March. The total precipitation is 4260
mm per year. The temperature varies between
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Fig. 1. Sial' beach oj Lundu, Sarawak.
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25° - 28°C, the lowest being in January and
higher in May (Fig. 2).
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The total small litter and leaf litter pro-
duction varies between forest and climatic
regions. Generally leaf litter accounts for more
than 50% of the total litter produced. However,
the amounts of this litter may vary depending
on the size of the traps used. For some forests,
particularly mangrove, leaf litter could reach as
high as 80%. A similar high percentage (78.5%)
ofleaflitter was detected in the mangrove forest
at Siar Beach (Fig. 3).
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MATERIALS AND METHODS
Plant litter was collected in a trap made of sail-
cloth, with a square wooden-frame opening
measuring 50 x 50 cm. The trap was placed 1m
above the ground. Fifteen such litter traps were
sited randomly beneath the trees, and their
contents were emptied at the beginning of each
month. The litter was sorted into leaves and a
miscellaneous component. The litter was washed
and oven-dried at lO5°C to constant weight.
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Fig. 2. The climatic diagram Jm" Kitching, Sarawak.
MJA SONDJ
o r.eaf-li tter
t?Za r;:is-::ellaneoua
1983 1984
M A M
10
Fig. 3. The pattern oj litterJail J01" 1983 and 1984 in a stand
oj Mangrove Jorest, Sial' Beach, Lundu, Sarawak.
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RESULTS AND DISCUSSION
The suitable size and form of litter-trap for
sampling litter-fall in a tropical rain forest is not
known. A study of previous work shows that a
varied size of litter-traps were used. The small-
est was 45 x 45 cm (Woodroffe 1982) and the
largest was 200 x 200 cm (Duke et al. 1981).
The form of the trap also shows variation. Mason
(1970) had used round shaped traps instead of
square, and Kira et al. (1967) used a long belt
of plastic net as the trap. In this study a trap
with a square opening measuring 50 x 50 cm
was used. This size is within the range of the
trap used by previous workers, and easy to
handle while in the forest.
The mean values obtained for the mixed
mangrove forest at Siar Beach are 5.74 and 4.49
t/ha/year for total small litter and leaf litter
respectively. These values are significantly lower
than those obtained for many tropical rain forest
(e.g. Nye 1961; Bullock 1973; Gong et al. 1984).
The leaf litter of this forest is about 40% lower
compared to the values obtained for other
mangrove forests. This could be due to the fact
that the mangrove forest at Siar Beach is not as
dense compared to other forests. Such situations
have been highlighted by Gong et al (1984)
for Matang mangrove forest, and Woodroffe
(1982) for Tuff Crater, mangrove forest, Auck-
land New Zealand. The density of trees at Siar
Beach is 166/ha (Saberi, 1984), and this value
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is about four times lower compared to other fo-
rests such as at Banyu Asin, Sumatera (Soekardjo
and Kartawinata 1979), Sabah, Malaysia (Liew
1977) and in Florida, U.SA (Pool et al. 1977).
However, there is no data available for compa-
rison on the relationship between density and
litter production in mangrove forests.
Litter production increased in March and
April and reached its highest rate in May. It
subsequently dropped inJune,July and August
and remained constant till November. It then
increased again in December and reached its
second peak in February. A similar pattern in
litter fall has been reported for Pasoh (Lim
1978), Matang mangrove forest (Gong et al.
1984) and R. apiculata in Phuket, Thailand
(Christensen and Wium-Anderson, 1977). The
high production in May coincide with high
temperature and draught. Gill and Tomlinson
(1969 & 1971) in their studies of the red mang-
rove in South Florida, report peak rates of leaf
fall and growth during summer months when
air temperature and incident light were at their
annual peaks. Similar results have been reported
by Heald (1971). Snedaker and Lugo (1973)
found indications that leaf fall increases during
dry periods. According to Lugo and Snedaker
(1975) the timing of these events has a signifi-
cant interaction with the hydrologic budget and
primary productivity of the forest community.
The higher production in February cannot be
explained in terms of biological processes.
However, its does coincide with heavy winds of
the South China Monsson and rainfall. Occa-
s~onal storms have been reported to coincide
with increased litter fall (e.g. Pool et al. 1975;
Goulter and Allaway 1979).
Production of litter is relatively continu-
ous, thus supplying the detritus food chain. The
fraction exported to adjacent sea areas is not
known, but many leaves are carried away by
tides, especially at spring tide's, before any
degradation takes place.
SABERI OTHMAN
Department of Biology,
Faculty of Science and Environmental Studies
Universiti Pertanian Malaysia
43400 UPM Serdang, Selangor Darul Ehsan,
Malaysia.
REFERENCES
BULLOCK, J.A. 1973. Cited in GoIley,
R.B.1978.Gross and Net Primary Production and
Growth Parameters, pp. 233-248, in TropicalF{JTest
Ecosystems. UNESCO Natural Resources Research
Vol. XIV, UNESCO-NEP, France.
CHRISTENSEN, B. 1978. Biomass and Primary Pro-
duction of Rhizoph{JTa apieulata BI. in a Mangrove
in Southern Thailand.· Aquatic Botany 4: 43-52.
CHRISTENSEN, B. and WIUM - ANDERSEN. 1971.
Seasonal Growth of Mangrove Trees in Southern
Thailand. I. The phenology of Rhizophora apieu-
lata BI. Aquatic Botany 3: 281-286.
CRUZ, AA de lao 1979. The Functions of Mang-
roves. Symposium on Mangrove and Estuarine Vege-
tation in Southeast Asia. Universiti Pertanian
Malaysia, Serdang, Selangor, 25th - 28th April,
1978.
DUKE, N.C., J.S. BUNT, and w.T. WILLIAM. 1981.
Mangrove litter-fall in NE Australia I. Annuals
Totals by Component in Selected Species. Austra-
lian Journal of Botany 29: 547-553.
GILL, A.M. and P.B. TOMLINSON. 1969. Studies on
the Growth of Red Mangroves (Rhizophora mangle
L.). I. Habitat and General Morphology. Biotro-
pica 1(1): 1-9.
GILL, A.M. and P.B. TOMLINSON. 1971. Studies on
the Growth of the Red Mangrove (Rhizophora
mangle L.). II. Growth and Differentiation ofAerial
Roots. Biotropica 3: 109-24.
GOLLEY, F.B., M.T. ODUM, and R.F.
WILSON. 1962. The Structure and Metabolism
of a Puerto Rican Red Mangrove Forest in May.
Ecology. 43: 9-13.
GONG, W.K., J.E. ONG, C.H. WONG and G.
DHANARAJAN. 1984. Productivity of Mangrove
Trees and its Significance in a Managed Man-
grove Ecosystem in Malaysia. Asian symposium on
Mangrove Environment: Research and Management
(Eds. Soepadmo, E, Rao, A.N. and MaCintos, DJ.)
pp. 216-225.
GOULTER, P.F.E. and W.G. ALLAWAY. 1979. Litter
Fall and Decomposition in a Mangrove Stand,
Aricennia marina (Forsk.) Vierh., in Middle Har-
bour, Sydney. Aust.j. Mar. Freshwater Res. 30: 541-
546.
HEALD, EJ. 1971. The Production of Organic
Detritus in a South Florida Estuary. Univ. Miami
Sea Grant. Tech. Bull. No.6, 100 pp.
HEALD, EJ. and W.E. ODUM. 1970. The Contribu-
tion of Mangrove Swamps to Florida Fisheries.
Proc. Guld and Carrib. Fish. 1nst. 22: 130-135.
50 PERTAN1KA VOL. 12 NO.1, 1989
THE RATE OF LInER PRODUCTION IN MANGROVE FOREST AT SIAR BEACH, LUNDU, SARAWAK
KIRA, T., H. OGAWA, K. YODA, and K.
OGINO. 1967. Comparative Ecological Studies
on Three Main Types of Forest Vegetation in
Thailand. IV. Dry matter Production with Special
Reference to the Khao Chong Rain Forest. In T.
Kira and K. Iwata (Editors), Nature and Life in
Southeast Asia, Vol. 5, Flora and Fauna Research
Society, Kyoto, Japan, pp. 149-177.
LIEW, T.C. 1977. Mangrove Forests of Sabah. In
Proc. workshop on Mangrove and Estuarine Vegetation
Eds. Srivastava and Razali Kader pp. 6-31. Kuala
Lumpur.
LIM, M.T. 1978. Litter-fall and Mineral Nutrient
Content of Litter in Pasoh Forest Reserve. Malay.
Nat J. 30: 375-80.
LUGO, A.E. and S.C. SNEDAKER. 1975. Properties
of a Mangrove Forest in Southern Florida. Proceed-
ings ~f International Symposium on Biology and Man-
agement of Mangroves. 1: 170-212.
MAsON, C.F. 1970. The Structural and Temporal
Patterns of Litter Fall in Wytham Woods, near
Oxford, England. Oecologia 5: 215-39.
MATHIAS,j.A. 1974. The Possible of Leaf Fall and
Decomposition in Malaysian Mangrove Swamps.
I.B.P. Synthesis meeting, Kuala Lumpur.
McNAE, W. 1974. Mangrove Forests and Fisher-
ies. FAO Publ. IOFC/DEV/74/34., FAO, Rome.
p.7.
N~, P.H. 1961. Organic Matter and Nutrient 333-
346.
ODUM, W.E. 1971. Pathways of Energy Flow in a
South Florida Estuary. Univ. Miami, Sea Grant
Tech. Bull. No.7.
POOL, D.]., A.E. LUGO and S.C.
SNEDAKER. 1975. Litter Production in Mang-
rove Forest of Southern Florida. In Proceeding of
International Symposium on Biology and Management
of Mangroves. eds. G. Walsh, S. Snedekar and H.
Teas. 1: 213-237.
POOL, D.J., S.C. SNEDAKER, and A.E.
LUGo. 1977. Structure of Mangrove Forests in
Florida, Puerto Rico, Mexico and Costa Rica.
Biotropica 9(3): 195-212.
SABERI, O. 1984. Structure of Mangrove Vegeta-
tion at Siar Beach, Lundu, Sarawak. Pertanika 7(2):
91-99
SOEKARD]O, S. and K. KARTAWINATA. 1979. Mang-
rove Forests of Banyu-Asin, Musi River Estuary,
South Sumatera, Indonesia. In Mangrove and r..s-
tuarine Vegetation in Southeast Asia. Sym. Edited. by
P.B.L. Srivastava, Abdul Manaf Ahmad, G. Dha-
nar~an and Ismail Hamzah. Biotrop Pub. No. 10.
Bogor.
SNEDAKER, S. and A. LUGo. 1973. The role of
Mangrove Ecosystems in the Maintenance of
Environmental Quality and a High Productivity
of Desirable Fisheries. Atlanta, Ga.: U.S. Bureau
of Sports Fisheries & Wildlife. NTIS Springfield.
SRIVASTAVA, P.B.L. 1980. Research Proposals for
Mangrove Vegetation in Malaysia. Workshop on
Mangrove and Estuarine Vegetation. (Ed. P.B.L.
Srivastava and Razali Abdul Kadir). pp. 64-75.
Kuala Lumpur.
WOLFENDEN, E.B. and N.S. HAILE. 1963. Sematan
and Lundu Area, West Sarawak. Report I. Geo-
logical Survey Department, Sarawak. pp.9-11.
WOODROFFE, C.D. 1982. Litter Production and
Decomposition in the New Zealand Mangrove,
Avicennia marina var. resinifera. N. Z. J. Mar. Fresh-
water Res. 16(2): 179-188.
(Received I I March, I 987)
PERTANlKA VOL. 12 NO.1, 1989 51
